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1
SAMPLE TUBE INSERTION GUIDE DEVICEL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the priority benefit of U.S. Pro-
visional Application No. 62/406,193, filed Oct. 10, 2016,
which 1s 1incorporated herein by reference 1n 1ts entirety.

FIELD OF THE INVENTION

The present 1nvention relates to a device for guiding an
item, such as a sample or a sample container, 1nto a device.
Such an 1nsertion guide device 1s useful 1n various situations,
including, but not limited to, (1) inserting a nuclear magnetic
resonance (NMR) sample tube into a NMR instrument,
thereby reducing the possibility or the risk of breakage of an
NMR sample tube; (11) mserting nuclear fuel rods into a
nuclear reactor; and (111) o1l well sleeves for drilling and/or
iserting oil well drills or pipes.

BACKGROUND OF THE INVENTION

A wide variety of situations require 1nserting an i1tem 1nto
an orifice. Sometimes these 1tems are delicate and/or require
a relatively precise means for inserting such an 1tem into an
orifice. For example, inserting nuclear fuel rods mnto a
nuclear reactor, and inserting o1l well sleeves to an o1l well.
Without an insertion guide device, such a situation will
require delicate manipulation and precise insertion of the
sample or an item to be 1nserted, thereby often increasing the
time and labor cost as well as increasing the risk of potential
accidents or disasters.

For example, in chemistry, NMR 1s an indispensable
analytical method. NMR 1s routinely used 1n organic chem-
1stry for compound i1dentification and analysis. High-field
NMR instruments are expensive and require continuous
maintenance. Consequently at universities their regular use
1s mostly limited to research purposes.

In the last few years several companies have begun
producing benchtop NMR spectrometers. When used at
universities, these benchtop NMR instruments enable more
undergraduate students to have direct experience with using
this vital analysis method. These benchtop spectrometers
have sleek designs and many excellent features.

However, one of the major problems that exists involves
accidental breakage of NMR sample tubes, which are made
of glass, that are used with these Instruments. The long, thin,
and fragile tubes are inserted 1nto the top of the instrument
and breakages occur regularly with inexperienced users
(e.g., undergraduate students 1n large lab classes). While the
breakage typically does not damage the instrument, the
process of removing broken glass then cleaning and recali-
brating the instrument requires many hours. Aside from the
time and labor to get the instrument operational, a sample
breakage eflectively removes the instrument from service
for the remainder of a lab session (or longer).

Therefore, there 1s a need for an insertion guide device
that facilitates or makes 1t easier to isert a sample or an 1tem
(such as a sample container, o1l well sleeve, nuclear fuel rod,
etc.) mto an orifice. Such a device would significantly
reduce, prevent or minimize accidental breakage of an 1tem
to be mserted and also would significantly reduce the time
and labor for mnserting such an 1tem 1nto an orifice.

SUMMARY OF THE INVENTION

The present invention provides a device that attaches to
the top of an orifice for inserting an 1tem through the orifice.
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2

The msertion guide device of the mvention can be config-
ured and adapted for use 1n any situation where an 1tem 1s to

be placed within an orifice, including but not limited to,
situations such as (1) placing a nuclear fuel rod into a nuclear
reactor, (1) placing a sleeve into an o1l well (e.g., for o1l
production, o1l well drilling, etc.), and (i11) placing a sample
or a sample container into an analytical instrument.

One aspect of the invention provides an insertion guide
device (10) adapted to facilitate insertion of an item (100)
into an orifice (200), said insertion guide device (10) com-
prising;:

a plurality of rigid elongated guide elements (14), each of
which comprises a top end (18T1) and a bottom end (18B);
and

an adapter fitting portion (22) comprising a top surface
(26'1), a bottom surface (26B), and an adapter orifice (30)
adapted for allowing insertion of the item (100) to be
inserted into the orifice (200), wherein each of said bottom
end (18B) of said plurality of rigid elongated guide elements
(14) 1s attached to the top surface (261) of said adapter
fitting portion (22), and wherein said bottom surface (26B)
of said adapter fitting portion (22) comprises a fitting
clement (40) that 1s adapted to fit within the onifice (200),

wherein said plurality of rigid elongated guide elements

(14) together forms:

an 1nsertion guide device orifice (34) at the top end
(181) of said plurality of rnigid elongated guide
clements (14);

an 1nner surface (36) that 1s shaped and adapted to it
the 1tem (100) within said insertion guide device
(10);

one or more slotted openings (38) between at least a
pair of said rigid elongated guide elements (14) that
1s adapted to allow guiding the item (100) 1into said
orifice (200).

In one particular embodiment, the device 1s adapted to be
used 1n inserting an NMR sample tube into an NMR
instrument. Use of such isertion guide device significantly
reduces or prevents the possibility or the likelihood of
breaking the NMR sample tube during placement of the
NMR sample tube mto the NMR instrument. In particular,
the msertion guide device of the imnvention guides the NMR
sample tube in such a way that it eflectively reduces or
climinates the risk or the possibility to break the NMR
sample tube when the NMR sample tube 1s inserted into the
NMR instrument. The device 1s simple and easy to under-
stand and use. Device of the invention has no moving parts
and accommodates an NMR sample tube for a benchtop
NMR Instrument.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side view of an mnsertion guide device of the
present 1ntention.

FIG. 2 1s a top view of a various guide device configu-
rations having two or three rigid elongated guide elements.

FIG. 3 shows a typical NMR sample tube.

FIG. 4 shows one embodiment of a side-view of the
device of the mvention.

FIG. 5 shows a top-view of one embodiment of the device
of the invention.

FIG. 6 1s a side-view of an optional NMR tube gude
insert of the invention.

FIG. 7 1s a top-view of an optional gasket for a device of
the 1vention.

FIG. 8 1s a photo of a side-view of an NMR sample tube
insertion guide device of the mvention.
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FIG. 9 1s a photo of a perspective view of an NMR sample
tube 1nsertion guide device of the invention that 1s placed on
an NMR 1nstrument.

DETAILED DESCRIPTION OF TH.
INVENTION

T
L

The present invention will now be described with regard
to the accompanying drawings, which assist 1n 1llustrating,
various features of the invention. In this regard, the present
invention generally relates to mserting an 1tem (such as a o1l
well sleeve, NMR sample tube, nuclear reactor fuel rods,
etc.) mto an orfice. However, for the sake of clarity and
brevity, the present invention will now be described in

reference to imserting an NMR sample tube to an NMR
instrument.

While the remainder of the present disclosure 1s directed
to an 1nsertion guide device that 1s adapted for facilitating
insertion of an NMR sample tube to an NMR instrument, ,,
one skilled 1n the art having read the present disclosure can
readily recognize that the scope of the invention i1s not
limited to an isertion guide device for mserting an NMR
sample tube to an NMR 1nstrument. As stated above, meth-
ods and devices of the invention can be used generally in any 25
situation where an item 1s 1nserted into an orifice, including
but not limited to, inserting nuclear fuel rods 1nto a nuclear
reactor and o1l well sleeves for dnlling and/or 1nserting o1l
well dnlls or pipes.

Accordingly, the following discussion for inserting an 30
NMR sample tube 1 to an NMR instrument using the
insertion guide device of the imnvention 1s provided solely for
the purpose of illustrating the practice of the invention and
does not constitute limitations on the scope of the present
invention. 35

Some 1llustrative embodiments of insertion guide device,
in particular NMR sample tube 1nsertion guide device of the
invention are generally shown in FIGS. 1-9, which are
provided for the purpose of illustrating the practice of the
present invention and do not constitute limitations on the 40
scope thereof.

Referring to FIGS. 1-9, i particular FIG. 1, one aspect of
the imvention provides an insertion guide device (10)
adapted to facilitate insertion of an item (100) into an orifice
(200). In one particular embodiment, the insertion guide 45
device (10) comprises a plurality of rigid elongated guide
clements (14), each of which comprises a top end (18T) and
a bottom end (18B). The number of ngid elongated guide
clements 1s typically two to five, often two to four, more
often two or three, and most often two. However, 1t should 50
be appreciated that the number of rigid elongated guide
clements (14) 1s not limited to these numbers. Any number
of ngid elongated guide elements can be used in the present
invention as long as 1t achieves the desired function of
maintaining the item (100) to be inserted mto the orifice 55
(200) within the interior of the space formed by the plurality
of ngid elongated guide elements (14).

The 1insertion guide device of the invention further can
include an adapter fitting portion (22) that comprises a top
surtace (2671), a bottom surface (26B), and an adapter orifice 60
(30) adapted for allowing insertion of the item (100) to be
inserted 1nto the orifice (200). Each of the bottom end (18B)
of the plurality of ngid elongated guide elements (14) 1s
attached to the top surface (26T) of the adapter fitting
portion (22). The bottom surface (26B) of the adapter {itting 65

portion (22) can also include a fitting element (40) that 1s
adapted to fit within the orifice (200),

10

15

4

In some embodiments, the plurality of ngid elongated
guide elements (14) together forms an 1nsertion guide device
orifice (34) at the top end (181) of the plurality of rigid
clongated guide elements (14); an inner surface (36) that 1s
shaped and adapted to {it the 1tem (100) within said 1nsertion
guide device (10); and one or more slotted openings (38)
between at least a pair of said rigid elongated guide elements
(14) that 1s adapted to allow guiding the 1tem (100) 1into said
orifice (200).

In some embodiments, the isertion guide device (10)
consists of two elongated guide elements (14). In other
embodiments, the insertion guide device (10) consists of two
slotted openings (38). These slotted openings (38) are
located substantially in opposite positions.

As stated herein, the nsertion guide device (10) can be
configured or adapted for placing a sleeve 1n an o1l produc-
tion well or for placing a nuclear fuel rod 1n a nuclear
reactor.

In some embodiments, the present invention provides an
NMR sample insertion guide device for guiding a nuclear
magnetic resonance (NMR) sample tube imto a nuclear
magnetic resonance (NMR) instrument. See, in particular
FIGS. 3-9. Typically, the device of the invention 1s adapted
to be used with a benchtop NMR 1nstrument. A wide variety
of benchtop NMR instruments are commercially available,
such as from Oxtord Instruments (Pulsar and MQC-23, see,
for example, oxford-instruments.com/products/spectroms-
eters/nuclear-magnetic-resonance-nmr/pulsar), Anasazi
Instruments (see, for example, try.ainmr.com/top-perior-
mance-nmr-spectrometer/
79clid=CPWqgpoqcyc8CFY07gQodo0OwK8w),  Nanalysis
Corp. (nanalysis.com), Magritek Co. (magritek.com), etc.
See, also, en.wikipedia.org/wiki/Benchtop nuclear_mag-
netic_resonance_spectrometer.

In one specific embodiment, the present invention gener-
ally relates to an NMR sample tube 1nsertion guide device to
reduce the risk or the possibility of an NMR sample tube
breakage during insertion/retrieval of an NMR sample tube
from an NMR 1nstrument. That is, the invention relates to a
device that attaches to the top of a benchtop NMR spec-
trometer istrument.

A typical NMR sample tube 1s shown in FIG. 3. As can be
seen, an NMR sample tube comprises a glass tube 104 that
holds an NMR sample and a cap 102 that prevents the
spillage of sample. A typical NMR sample tube has a
diameter of 5 mm and 1s about 7 inches (7.24 inches with a
cap) long. It should be appreciated that the NMR sample
tube diameter 1s predetermined by the NMR istruments. As
for the length of the NMR sample tube, 1t can vary. Some
embodiments of NMR sample tube guide devices are 1llus-
trated 1n FIGS. 3-9, which 1llustrate various elements of the
isertion guide device of the mvention and are provided
solely for the purpose of illustrating the practice of the
present invention and do not constitute limitations on the
scope thereof.

Referring to FIGS. 3-9, an NMR sample tube insertion
guide device (10A) of the invention comprises a plurality of
rigid elongated devices (14A). The NMR sample tube inser-
tion guide device (10A) 1s adapted for guiding a nuclear
magnetic resonance (NMR) sample tube (100A) imnto a
nuclear magnetic resonance (NMR) instrument (200A),
thereby reducing the possibility or the risk of breakage of an
NMR sample tube (100A). By using the insertion guide
device of the present invention, 1t 1s believed the amount (or
the rate) of breakage of an NMR sample tube per 1,000,000
usage can be reduced by at least 25%, typically by at least
50%, often by at least 75%, and more often by at least 90%.
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Each of the plurality of nigid elongated devices (14A)
includes a top end (18AT) and a bottom end (18AB). The
NMR sample tube insertion guide device (10) also includes
an adapter fitting portion (22A). The adapter fitting portion
(22A) comprises a top surface (26A1), a bottom surface
(26 AB), and an adapter orifice (30A) adapted for allowing
insertion of the NMR sample tube (100A) to be inserted into
the NMR instrument (200A). Each of the bottom end
(18AB) of the plurality of rigid elongated guide elements
(14A) 1s attached to the top surface (26AT) of the adapter
fitting portion (22A). In addition, the bottom surface (26 AB)
of the adapter fitting portion (22A) includes a fitting element
(40A) that 1s adapted to fit within the NMR 1nstrument
(200A).

In some embodiments, the plurality of rigid elongated
guide elements (24A) together forms: an NMR tube inser-
tion orifice (34A) at the top end (18AT) of the plurality of
rigid eclongated guide elements (14A); an inner surface
(36 A) that 1s shaped and adapted to {it the NMR sample tube
(100A) and the NMR sample tube cap (102) within said
isertion guide device (10A); and one or more slotted
openings (38A) between at least a pair of the ngid elongated
guide elements (14A) that 1s adapted to allow guiding the
NMR sample tube (100A) into said NMR instrument
(200A). The presence of the slotted opening (38A) within
the length of the rigid elongated guide elements (14A)
reduces or prevents the possibility or the risk of the NMR
sample tube (100A) breakage when inserting the NMR
sample tube (100A) into the NMR 1instrument (200A). In
some 1nstances, at least 75%, often at least 80% more often
at least about 90%, and most often by at least 95% of the
length of the rigid elongated guide elements (14 A) comprise
the slotted opening (38A). Typically, the gap size of the
slotted opening (38A) 15 less than the diameter of the NMR
sample tube (100A). This prevents insertion or removal of
the NMR tube (100A) through the slotted opening (38A) and
allows 1nsertion/removal of the NMR tube (100A) only
through the NMR tube isertion orifice (34A). As can be
seen 1n FIG. 5, 1n one embodiment, the outer surface (42A)
of each of the rigid elongated guide elements (14A) device
forms a portion of cylindrical shape. However, 1t should be
appreciated that the scope of the mvention 1s not limited to
having the outer surface (42A) forming a portion of cylinder.
It can be any shape. In particular, the outer surtace (42A) can
be a straight line or an arc (as in cylindrical shape) or a
combination thereol as well as any other configuration.

The adapter fitting portion (22A) includes a fitting ele-
ment (40A) that 1s adapted to it within an NMR sample tube
insert portion of an NMR instrument (200A). As can be seen,
in one embodiment, the fitting element (40A) 1s threaded
such that the top of the sample tube 1nsert portion of an NMR
istrument (200A) can be removed and fitted with the NMR
sample tube insertion guide device (10A). Alternatively, the
fitting element (40A) can be non-threaded but simply fits
snugly within the sample tube insert portion of an NMR
instrument (200A). However, it should be appreciated that
any mechanism known to one skilled 1n the art can be used
to fit the NMR sample tube insertion guide device (10A)
rigidly ito the sample tube insert portion of an NMR
istrument (200A).

As can be seen 1n FIGS. 4 and 5, 1n some embodiments
the NMR sample tube insertion guide device (10A) has two
rigid elongated guide elements (14A) or posts or prongs.

Referring in particular to FIGS. 4 and 5, the rigid elon-
gated guide elements (14A) form a bore or an “inner
surface” 46 A (indicated by the dashed lines 1n FIG. 4) of the
NMR sample tube 1nsertion guide device (10A). While the
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6

outer surfaces 42A of the rigid elongated guide elements
(14A) shown i FIG. 5 are arcs, 1t should be appreciated that
the outer surfaces of the ngid elongated guide elements
(14A) can be flat or any other shape. In addition, the outer
surface shapes of each of the rigid elongated guide elements
(14A) can be different. Furthermore, the shape and the
thickness of each of the rnigid elongated guide elements
(14A) can be same or different. In general, however, the
length of each of the rigid elongated guide elements (14A)
are substantially similar, 1.e., less than 5%, typically less
than 3%, often less than 1% difference 1n length.

In FIG. 4, the length of the ngid elongated guide elements
(14A) are shown as 8.18 inches long to accommodate a
typical NMR sample tube (100A) having the length of about
7.24 1nches or less. The diameter of the bore or the 1nner
surface (46A) 1s such that it 1s slightly larger than or equal
to the size of a standard NMR cap (102) to allow insertion
of an NMR sample tube (100A) through the bore or the inner
surface 46 A of the NMR sample tube insertion guide device
(10A). The NMR tube 1nsertion orifice (34A) located at the
top end (18AT) of the plurality of nigid elongated guide
clements (14A) 1s used for inserting an NMR sample tube
(100A). In one particular embodiment as illustrated 1n FIG.
4, the NMR tube insertion orifice (34A) 1s conically shaped
to aid 1n 1nsertion of an NMR sample tube (100A). However,
it should be appreciated that the entry point of NMR tube
insertion orifice (34A) need not be conically shaped.

The NMR sample tube insertion guide device (10A) also
has a gap or a slotted opening (38A) between each of the
plurality of nigid elongated devices (14A). The gap or the
slotted opening (38A) 1s smaller than the diameter of an
NMR sample tube (100A). In this manner one can only
isert an NMR sample tube (100A) through the NMR tube
insertion orifice (34A). The gap or the slotted opening (38A)
also allows one to grasp or hold an NMR sample tube
(100A) and lower or guide 1t into an NMR 1nstrument. The
slotted opening (38A) 1s of suflicient length to allow a user
to hold and guide an NMR sample tube (100A) into an NMR
istrument (200A).

FIGS. § and 6 show an optional gasket (300) that can be
placed near the adapter fitting portion (22A). Typically, the
optional gasket (300) 1s placed on the top surface (26AT) of
the adapter fitting portion (22A). More typically, the gasket
(300) 1s placed just above the NMR sample tube insert
portion of an NMR instrument (200A). The gasket (300) can
include a resealable and/or flexible opening or a slit (304)
that 1s typically an X- or Y-shaped. This gasket (300)
prevents any glass or material from entering the NMR
sample 1nsert area 1n case of accidental breakage of an NMR
sample tube (100A) during insertion or removal.

As shown 1 FIG. 9, 1n one particular embodiment, the
NMR sample tube imnsertion guide device (10A) can also
include a tlange (400) or a set of flanges (400) near the
adapter fitting portion (22A), typically on the top surface
(26 A1) of the adapter fitting portion (22A). The presence of
this flange (400) or a set of flanges (400) turther provides
guiding mechanism for placing an NMR sample tube (100A)
into an NMR sample 1insertion port of the NMR 1nstrument
(200A).

Yet in another embodiment, an NMR tube guiding ele-
ment (500) (see FIG. 7) can be inserted into the adapter
orifice (30A) 1n the adapter fitting portion (22A) or near at
the top surface (26A1) of the adapter fitting portion (22A).
Alternatively, the guiding clement (500) can be placed
within the bore or the inner surface (46A) of the NMR
sample tube gmiding device (10A). As can be seen 1n FIG. 7,
the top of the mnner surface of the NMR tube guiding element
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(500) can be conically shaped (see dashed lines) in order to
tacilitate sertion of an NMR sample tube (100A) into an
NMR sample insertion port of the NMR instrument (200A).

Still 1n another embodiment, the NMR sample tube inser-
tion guiding device (10A) can also include a shield portion
(600) that surrounds more than 180° but less than 360° of the
plurality of rigid elongated devices (14A). See FIG. 9. The
presence of this shield portion (500) further prevents a user
from 1nserting an NMR sample tube (100A) through the gap

or the slotted opening (38A) but allows a user to hold an
NMR sample tube (100A) or the NMR sample tube cap
(102) thereby allowing the user to place the NMR sample

tube (100A) into NMR tube 1nsertion orifice (34A) at the top

end (18AT) of the plurality of rigid elongated guide elements
(14A) while allowing the user to guide the NMR sample
tube (100A) 1into the NMR sample entry or isertion port of
the NMR istrument (200A).

The NMR sample tube insertion guide device (10A)
should be rigid to prevent any bending when a pressure 1s
applied. Therefore, the NMR sample tube insertion guide
device (10A) (at least the posts or the plurality of ngid
clongated devices (14A)) 1s made of a material comprising
a metal, a hard polymer, a ceramic, a metal alloy or a
combination thereof. Suitable materials include aluminum,
high-density polyethylene (HDPE), ultra-high molecular
weight polyethylene (UHMWPE), polyphenol ether (PPE),
or other rigid polymers.

The foregoing discussion of the mvention has been pre-
sented for purposes of 1illustration and description. The
foregoing 1s not intended to limit the invention to the form
or forms disclosed herein. Although the description of the
invention has included description of one or more embodi-
ments and certain variations and modifications, other varia-
tions and modifications are within the scope of the invention,
¢.g., as may be within the skill and knowledge of those 1n the
art, after understanding the present disclosure. It 1s intended
to obtain rights which include alternative embodiments to
the extent permitted, including alternate, interchangeable
and/or equivalent structures, functions, ranges or steps to
those claimed, whether or not such alternate, interchange-
able and/or equivalent structures, functions, ranges or steps
are disclosed herein, and without intending to publicly
dedicate any patentable subject matter. All references cited
herein are incorporated by reference in their entirety.

What 1s claimed 1s:

1. An msertion guide device (10) configured to facilitate
insertion of a sample holder (100) mnto a sample holding
orifice (200) of an analytical instrument, said imsertion guide
device (10) comprising:

a plurality of rigid elongated guide elements (14), each of
which comprises a top end (181) and a bottom end
(18B), wherein the length of said rigid elongated guide
clements (14) 1s not less than the length of said sample
holder (100); and

an adapter fitting portion (22) comprising a top surtace
(26 A1), a bottom surface (26AB), and an adapter
orifice (30), wherein each of said bottom end (18B) of
said plurality of rigid elongated guide elements (14) 1s
attached to the top surface (2671) of said adapter fitting
portion (22), and wherein said bottom surface (26B) of
said adapter fitting portion (22) comprises a {fitting
clement (40) configured to attach said insertion guide
device to said sample holding orifice (200),

wherein said plurality of rigid elongated guide elements
(14) together forms
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an msertion guide device orifice (34) at the top end
(18T) of said plurality of rigid elongated guide
clements (14);

an inner surface (36);

one or more slotted openings (38) between at least a
pair of said ngid eclongated guide elements (14),
wherein said slotted openings (38) begin at the top
end (181) and extend continuously to at least 75% of
the length of said rigid elongated guide elements
(14).

2. The msertion guide device (10) of claim 1, wherein said
isertion guide device (10) consists of two elongated guide
clements (14).

3. The msertion guide device (10) of claim 1, wherein said
insertion guide device (10) consists of two slotted openings
(38).

4. A device (10A) for gmding a nuclear magnetic reso-
nance (NMR) sample tube imnto a nuclear magnetic reso-
nance (NMR) instrument (200A), thereby reducing the pos-
sibility or the risk of breakage of an NMR sample tube, said
device comprising:

a plurality of rigid elongated guide elements (14A), each
of which comprises a top end (18A1) and a bottom end
(18AB), wherein the length of the NMR sample tube 1s
not longer than the length of said rigid elongated guide
clement (14A); and

an adapter fitting portion (22A) comprising a top surface
(26 A1), a bottom surface (26AB), and an adapter
orifice (30A) allowing insertion of the NMR sample
tube to be inserted into the NMR 1nstrument (200A),
wherein each of said bottom end (18AB) of said
plurality of nigid elongated guide elements (14A) 1s
attached to the top surface (26 A1) of said adapter fitting
portion (22A), and wherein said bottom surface (26 AB)
of said adapter fitting portion (22A) comprises an
fitting element (40A),

wherein said plurality of rigid elongated guide elements
(24A) together forms:
an NMR tube insertion orifice (34A) at the top end

(18AT) of said plurality of nigid elongated guide
clements (14A);
an inner surface (36A) that 1s shaped to fit the NMR
sample tube and the NMR sample tube cap (102)
within said device (10A);
one or more slotted openings (38A) between at least a
pair of said rigid elongated guide elements (14A),
wherein said slotted opemings (38A) begin at the top
end (19AT) and extend continuously to at least 75%
of the length of said guide elements (14A),
wherein the presence of said slotted opening (38A) within
the length of said nigid elongated guide elements (14A)
reduces or prevents the possibility or the risk of the NMR
sample tube breakage when 1nserting the NMR sample tube
(100A) into the NMR mstrument (200A).

5. The device (10A) of claim 4, wherein a gap size of said
slotted opening (38A) 1s less than the diameter of the NMR
sample tube (100A), thereby preventing insertion or removal
of the NMR tube through said slotted opening (38A).

6. The device (10A) of claim 4, wherein an outer surface
(42A) of each of said rigid elongated guide elements (14A)
device forms a portion of cylindrical shape.

7. The device (10A) of claim 4 further comprising a
gasket (300) at or near said adapter {itting portion (22A),
wherein said gasket (300) comprises a slit opening (304)
such that said slit opening (304 ) remains substantially closed
and prevents entry ol any undesired debris but allows
mserting of the NMR sample tube.
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8. The device (10A) of claim 7, wherein said slit opening,
(304) 1s an X- or a Y-shape.

9. The device (10A) of claim 7, wherein said gasket (300)
1s located at or near the top surface (26A) of said adapter
fitting portion (22A).

10. The device (10A) of claim 4, wherein said device
(10A) 1s made of a maternial comprising a metal, a hard
polymer, a ceramic, a metal alloy or a combination thereof.

11. The device (10A) of claim 10, wherein said device
(10A) 1s made of a material comprising aluminum, high-
density polyethylene (HDPE), ultra-high molecular weight
polyethylene (UHMWPE), polyphenol ether (PPE), or other
rigid polymers.

12. The device (10A) of claim 4 further comprising a
flange (400) at or near said adapter fitting portion (22A) to
turther aid 1n guiding the NMR sample tube into the NMR
mstrument (200A).

13. The device (10A) of claim 4 further comprising a
shield portion (600) that surround more than 180° but less
than 360° of said plurality of rigid elongated guide elements
(14A), wherein the presence of said shield portion (600)
prevents a user from 1nserting the NMR sample tube through
the slotted openings (38A) but allows a user to hold the
NMR sample tube (100A) or the NMR sample tube cap
(102) thereby allowing the user to place the NMR sample
tube mto said NMR tube insertion orfice (34A) and also
allow guiding of the NMR sample tube into the NMR
instrument (200A).

14. A device (10A) for guiding a nuclear magnetic reso-
nance (NMR) sample tube into a nuclear magnetic reso-
nance (NMR) mstrument (200A), thereby reducing the pos-
sibility or the risk of breakage of an NMR sample tube, said
device comprising:

a plurality of nigid elongated guide elements (14A), each
of which comprises a top end (18AT) and a bottom end
(18AB), wherein said plurality of rigid elongated guide
clements (14A) together forms:
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an NMR tube insertion orifice (34A) at the top end
(18AT) of said plurality of ngid elongated guide
clements (14A);

an inner surface (36A) that 1s shaped to fit the NMR
sample tube and the NMR sample tube cap (102)
within said device (10A); and

one or more slotted openings (38A) between at least a
pair of said rigid elongated guide elements (14A)

that allows guiding the NMR sample tube (100A)
into said NMR 1instrument (200A);
an adapter fitting portion (22A) comprising a top surface
(26 A1), a bottom surface (26AB), and an adapter
orifice (30A) allowing insertion of the NMR sample
tube to be inserted into the NMR instrument (200A),
wherein each of said bottom end (18AB) of said
plurality of rnigid elongated guide elements (14A) 1s
attached to the top surface (26 A1) of said adapter fitting
portion (22A), and wherein said bottom surface (26 AB)
of said adapter fitting portion (22A) comprises an
fitting element (40A) that fits within the NMR 1nstru-
ment (200A), and

shield portion (600) that surround more than 180° but less
than 360° of said plurality of rigid elongated guide
clements (14A), wherein the presence of said shield
portion (600) prevents a user from inserting the NMR
sample tube through the slotted openings (38A) but
allows a user to hold the NMR sample tube or the NMR
sample tube cap thereby allowing the user to place the

NMR sample tube into the NMR 1nstrument (200A),
wherein the presence of said slotted openming (38A) within
the length of said rigid elongated guide elements (14A)
reduces or prevents the possibility or the risk of the NMR

sample tube breakage when 1nserting the NMR sample tube
(100A) 1nto the NMR istrument (200A).
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